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15.±**1*# 14 ft**-****, ^fl^^tf******** 
t^^j$l Ji-f- Jij& 49 



2 



it W % 



jML9J^a.— #£M+fc&, 2ML--#H£/B &£^JGM£ 

ft, Bj*^* £ Caniot #3fr#fM»J. # T ^##4fc 

( *#4-J&#* ft*****/ 6 *-**^**. ****** 

* jk *jsjw ft # a x# **** & # ft * # t***. 



1 



&4fc<H> Nafion®AJI:® Dupont de Nemour ^j*^, Gore Select® AM^M 
Gore Aciplex®A 9 Asahi A *l fix%$L&&M 

tftffeS&Jt&T 150 3) 1500mA/cm 2 ^jq) ^^^^t^^ 

^^^^•^^m^^^, ^i£t*^i^#£ loot:*.!:, 



2 



*t*«^*!# 3,012,086 . *iS#— *Wfr#*Jfr « 

*Mfc7#**ifc. !61t^^«.«Jt***ftita|*.*.4fc«*, **** 

ft pct + * wo 

98/28809 -f- + JJf*!JI#, *t ^^^^^^^^^"^^^^^'^^^ 



3 



gt^-t^J^ NO.316626 t, *t*«T3iit*r* + &X , #4fc«*»*a 

T«^5l***t*«ft*<***A**. *J&4W.*i-*+ ******* (- 

5,482,792 ftWI^» £ 

&% — $kim t, ^^i^«4Mt*frt^^AWTKl(depresslon) 
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S3. 4. 5^64L*K^^^#f'M«§4F#^. 

« 7, 8. 9*» 10^^f"^S&^^^#^^^^it#^^ 

^J&® 1, ^4L#^**»*^^^t«&*X*^#^*ifc.* 

(2) sHM-ife#l O) 4LW«WM» 5 Ji#Att— *4*fWfc<4>, - 
«*PMfci&4H 5), — JHJ81^!WaM|-*HM (6), — *j-A*L-f-*L 
(7), ^ttflLJtT+ibfcifc (1) tt-JMfL «4^7G# (5) ^Jt^MLflK^ 

* 50%, *&**»T«*4fU8: **^Ji#&3BUl+#L(7) **^**(3) 

-t, ##**iLA*i|»**;8*-fc*, fti«Jfc#j&4r*i^i» ***t 

# (5) tiJM^Mt. MJ&#**-F#***U* (7) (3) RUE.**!* 

£«*#*#*+*4**#/8. **Uut*##*J&, fc*UMM& (7) 

(6) ^HJfca-t*&^'h^A»^-t#«&-f' i f (8), £@t#- 
*ibT*t^— • 'SinT^^M^Wi. a^A«^T-*F** (9), 

^ in *r vx m /* £ # ^ * * *m* j* wla #l t # ^, 

St^**T# + i-. 4fc-#3r£,> T#-** (9) T««JB#*fc* 
il^Ji^-f-f- (8) ^^#^titil. <fe,T&###iU^t#— 
^L^T^^'f (9) ifcai&itJi^'f (8) 4^— 4£il, ^gLfl*^ 
#_t^<fi£(8) #^*nitit^^^T^^3l(9) #^#J- 

JL**JM.<fc*. ( 1) fc-M**W#****L ( 10) *+4L 
— |t#*U&fri»ft..$*-*' (8) (9) ^©t***, ^ 

3l#£®t*&. 2A 2B, #Ai£^3lg&£##&^frtf 
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— *j-£^te*l(3' ), £/&(2' )#>#>hfc*l(3' ) ^.I^I^^-t^ 
Atf — ( 4' ), — tf/S^ifc/rfc^tt + tfaMMfctf <6' X 

' )*#♦**** (11). fc**a**^*T#***t ******* 

*L(7' ) «*^HJfcEJi**^**^^A«^-t*-f-» <»' >> Kt* 
&^T*t^-> fcTflfHWU-A*!, *HM.»*T#-Mf (9' ), 
* /8 jMMMf £. ** *l & ffl jMM&-*^» 

St^&^T**^— . £it*Hf2LT, Ji^^T^-f^f **#^^^T 

ft**!**. 

4ML*£B&X**-JM.** ( 1' ) ft<#^***MM!ri**##L ( 10' ), 

t^^*» f**WI4***##**#* **-£****-- 

© 3> 4. 5 6, iiJLjL*7*#*Ji (6) tt/tft***!, * 

6*— *Ji*ml (12), t?ii#**fc*«&JL#x*&#A-MP-**' 

(8), i£&*rF-*MUl3), 'feati**AJlWJL#j:fl&^AT-*P-f-»(9), 
i£&4£4&lS34fc;^# (5) (14) #Ate***--*A£'Ml J F^ 

ig.il ( 15 ). 

#.jftB 7A, ti*«*itfr(5) e&^MMftSj? 

m JM*#-f-*ML**tf# A; *H 7B +A#*#3M* «***-***»«. 

#JRfl 8, 9^ 10, SULMH**.* (5) 
«***4t*##W^**1**JHHA £@ 9 3* 10 4^t. Tift 

E (16) ifl##v£#L6$#.i£tf i&il, t^^ffl^>W^^T^4# 

*}rt*4pA**. 

#J 1 

«4"***Sfc^. 15 30 4^M^**» (1) &A, 



6 



— Nafion®115 M lr 3t&J&> & Dupont de Nemours 

E-Tek ^ -ft&fotfjbtSL (3), *i^#;# ELAT®, #$H«J 

200cm 2 . 

-&i%:%fr&MMmfr7ltir ( 5), >® 8 /9t^> 'S*^ 1 «J 3mm 

-^MS3>5r^^^#^^ (6) 

2mmjf-#*4H94#J&#^&^& ( 7). 

( 10), fe&&$^ift«&tfR*-f-* (7) -t, 

( 10) 4^-Ji^^it^^»L^ii#^^^^ 

£*L, JMiffl/BJi-**' (8) ii^f**4£Z£a£llB&JLtt#3. 

Ji^^L ( 12) i^xUM*-* ( 7) t^#'ML,fc4f . ^—^^ ( 8 ) 
& J* t W&£l'£4M r # A** ****** &%Ltfj*b&*to 

&&1E4t&H*Pti. tfrT*^*)** (8) ttf *********** 

300mA/cm 2 tf^i>LTX#T 12 >M*t, 

715 $) 745mV 4U«J. £ 30 >hfc&tf*£t, *#|H&feiMiLtf 

*;&**-*»*.** ( 10) Jitffe p. rt«t«.«^*t*. 
* 600niA/cm 2 tf fc*^£; 15 H*^##Tifc^*#, 
^fc&#fc>£# 600 670mV^i3), WMtL&M&T ±JUt*f 
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&4x.#4 1 

- Nafion®115 & £^J&, & Dupont de Nemours 

^4fc^JtA#iL#**iMLti&«*bW*A, 200cm 2 „ 
%} & tfj * & *j # & & «i A*rtJ aW #r ^ # a A. #a*wr# 

JiJi:*)J8Ji-*<t <8' )2t##; J*M9J&#W*SJH— <8' ) 

aix*^**^*.*. iKtT*&a.«I*# (8' ) ttt*£&*Ht-*tt 

-to**Tffe£Jl 300inA/cm 2 tf fcifc^A, 

^^il^^*T^^#^70niA/cm 2 ^^^f, £&#4*fcat4tT, # 
— JM^&^fc^^^fckte 800#> 550mV # ft ® A ; gmiftfttf} 

100mA/cm 2 , St* A . 



s 



(the fine fragmentation)^^] 6^ 

2 

« 1 tfi^^i&itT^f- (9) 
-t^f (8) «#itJ9. £i£*#-#T, ^"Ttfeit 30 >hfc&#3MLX 
600mA/cm 2 , ^-f 5 >h>C^%^^^,^#^ 600mV j^T. >fcfl# 
# % M , 15 >h J£frtf& &te 650 670mV ^LI«J # & 

iiA.^itit_t^ f- mttfi , ^#T# # & >MiL# ^ # £ . 

#13 

S^^^^^^^^^^t(moIar fraction) # Jf^p. ^^.^fij, £ 

#4 4 

-tfr^^-f- t# ao^fcAtt^fttf^tt^fMH&T 35° , 

^Atn,^^^ (6) Tft#3L (13) 

^T^^-t, ®jMt£^#J#^M r T&tf-f L 'f (9) 494-f"&^^^ 
JLjtft*— ^*^«0*-f--t- *J&**MMa£ttT*-fr* (9) 
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(8). 

#1 5 

-|^£4&J&(2), Gone^J$JfA, Gore Select® 

- ^H:® E-Tek^l&Wfc#fc*L (3), ELAT®, &$Hfc 

900cm 2 

£xMMM*L < 7) -h, £fttt£^Htitt3MU&;£r 3mm, vXJSl.^^^ 
H;Me.&*L (3) Jl, *>®7B#pf, •S£r%&1&tftmiL, 1mm; 
^JM*^^^*W*UM.# AISI316L 

4*f*33r***aMHIrJf (6) 

- * 2mm^-^^^^^JA^5eL*L^*L (7) 

T^RL ( 13) 3MLJm*Lf-*L ( 7) t^^^^*4T^P-^* (9). 
#&*j£#*#*-!MMHl*. *T (15) ^A^^Q^iL^ 

700mA/cm 2 T^f 12 >M*Bfr, feSMLfltiHl** 75 

$ 700mv 'MittBfrfillMHfct. H'HWTiatfc*, 
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#J 6 

Jf<M 5^J^^#-#T, 700mA/cm 2 , J3fr*^***ifcfeA0L 

700 715mV 4LflQ. 

-fcl 7 

*MJ&#**«*. 4fcJLjfc«^#** (8) 3L*ufi 
4^-9-^4 n^tit^ (5) 4lit— jUUHt#i*Jb* •fe-ffi^l.ia^iiA. 

291, a^aWt^fL*ftit*.^*XlMt (15X **L*^^i4X-t-*-fr 
( 8) tM^UH&fe- &X£U. ( 15) ti*#^*ifc4Mt££ 90%£-£, 
^JL^&frttJLT**-? 80%. JM^M*! 5^6 *JH«* i#**KF 
xfe^f 700mA/cm 2 , *ML^«ft feJfcfc &&&&& 710 730mV 

#J 8 

£&3L7->h 45 ^JMMb&ti*, 6 «*JMfltt. #I*M-W 

M*&M*tt&Jk±?&*+ t W&ttyto (16) 
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( 16), Kl«.J&-£*fc— (6) 

£ 700mA/cm 2 , >^?F#fe&iki£4lLfe#£ 715 $>J 730mV^LIaJ., 

9 

(6) %>mVL7Lft (5), tf*fe#-FH 6 «*Jt, j&^d^n 10 #T 

# T 4ft # *. *X %L?- it — & + *f # # at, 4H -t # 

4^^^^^.#JL^^r^^^^. i***.7#W4*it*M5) **** 

6^7 ;teft#i##^Ti5^r£ 700mA/cm 2 , ^r^^^^^^^^fe^ 
£730 3" 740mV4Li3J. 
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